SUMMARY The ability of Chlamydia trachomatis, immunotype E, to produce intracytoplasmic inclusions in cycloheximide-treated McCoy cells after being exposed to different types of sampling swabs in experimentally infected transport medium was studied. A larger number of inclusions was obtained with cotton-tipped aluminium and rayon-tipped plastic swabs than with calciumalginate-tipped aluminium and cotton-tipped wooden swabs (P<0 0001). Transport medium stored in glass tubes caused a cytopathic effect when inoculated on to McCoy cell cultures; no such effect occurred with plastic tubes. When cotton-tipped aluminium instead of calcium-alginatetipped aluminium swabs were used to collect 50 male urethral specimens significantly more were chlamydia-positive (P<0 025). This was also true when cotton-tipped aluminium swabs were used instead of alginate-tipped swabs in a study of 123 cervical specimens (P<0 01). When the calciumalginate-tipped aluminium and cotton-tipped wooden swabs were shaken in the transport medium after sampling from the male urethra and the cervix, instead of being left in the medium during transport to the laboratory, more specimens were chlamydia-positive and a greater number of chlamydial inclusions were found per culture-positive sample; these results were, however, not statistically significant (Pi>0 05).
Introduction
Specimens for the diagnosis of infections with Chlamydia trachomatis are usually collected with cotton-tipped swabs. Sticks of wood or metal, including aluminium, tipped with pure cotton or calcium-alginate cotton 123 female patients using cotton-tipped wooden (Pur-Wraps) and cotton-tipped aluminium (ENT Sterile Applicator) swabs. The order in which the swabs were used was alternated in successive patients. The specimens were transported in plastic tubes and cultured as described above. The transport time did not exceed six hours.
In one study two sets of urethral (from 52 male STD clinic patients) and cervical (from 26 gynaeological outpatients) specimens were collected with Calgiswab No I and ENT Sterile Applicators respectively. One swab was vigorously shaken in the transport medium immediately after sampling and the swab was discarded. The other was left in the medium during transport to the laboratory. The results of the chlamydial cultures from these sets of specimens were compared.
CHLAMYDIAL ISOLATION FROM SPECIMENS USING GLASS AND PLASTIC TUBES FOR TRANSPORTATION
The culture results for chlamydial isolation from cervical and urethral specimens from 42 STD clinic patients transported in glass and plastic tubes were compared. The urethral specimens were collected with Calgiswab No I and the cervical specimens with Torrent's Sterile Applicators. The transport medium and the chlamydial culture technique were those already described.
STATISTICAL METHODS
Sign and Kruskall-Wallis tests were used.
Results

FORMATION OF CHLAMYDIAL INCLUSIONS FROM EXPERIMENTALLY INFECTED SAMPLES
The percentage of ifu in McCoy cell cultures inoculated with the experimentally infected transport medium, in which different sampling swabs had been placed for 72 hours, was compared with the number of ifu obtained in cultures of aliquots of the same specimens which had not been exposed to any swabs (table I) . The cotton-tipped aluminium and rayontipped plastic swabs (ENT) were less toxic than the other swabs tested (P<0-001).
The percentage of ifu in McCoy cell cultures made in the presence of sticks and cotton from the various swabs was compared with unexposed control cultures (table II) . Calcium-alginate cotton gave fewer (table   III) .
When the swabs from urethral and cervical specimens were shaken instead of being left in transport medium, the number of chlamydia-positive specimens as well as of ifu was increased, but the differences were not statistically significant ( Secretion from the male accessory genital glands is rich in metal ions, such as zinc.5 This is also true of urethral secretion, which contains up to 20% of fluid from these glands. In a previous study4 we showed that the presence of seminal fluid and some of its components had a negative influence on the formation of intracytoplasmic chlamydial inclusions. We also found that seminal fluid experimentally infected with chlamydia and stored in glass vials before culture gave fewer inclusions than when plastic tubes were used. Components of seminal fluid, including copper and zinc, had a negative effect on the formation of chlamydial inclusions. In this earlier study4 we also found that the addition of EDTA to seminal fluid experimentally infected with chlamydia resulted in a larger number of inclusions in subsequent McCoy cell cultures compared with similar experiments without this acid.
The washing fluid from glass tubes contained several metals-for example, copper and zinc-in concentrations as high as those found in secretion from the male accessory genital glands. The concentrations of these metals were lower in the washing fluid from the plastic tubes. Whether this difference might have contributed to the finding that plastic was less toxic than glass, however, is not known. Cations may change the characteristics of cell membranes6 and thereby also interfere with the pinocytosis of chlamydia. One other possibility not yet explored is that chlamydia may stick more readily to glass than to plastic surfaces, resulting in fewer inclusions in subsequent cultures of the washing fluid.
The negative effect of calcium alginate on the formation of intracytoplasmic chlamydial inclusions in McCoy cell cultures might, at least partly, be due to their contribution of calcium ions to the cultures. In an earlier attempt4 to determine the influence of calcium ions on the number of ifu in McCoy cell cultures, a film of precipitated material made reading of the cells impossible.
It has been suggested that the toxic effect of wooden sampling sticks on certain bacteria, such as gonococci, may be partly explained by their content of fatty acids. This might also apply to chlamydia.
When explaining the difference in the culture results of tests using different swabs and the difference between tests in which the swab was shaken or left in the tube during transportation, the possibility that chlamydia differ in their attachment to various types of cotton must also be taken into account. We do not recommend that the sampling swab is shaken and thereafter discharged as a routine procedure in the cultural diagnosis of genital chlamydial infections, because when the shaking is not vigorous enough false-negative results may occur.
Apart from being non-toxic, a swab for collecting specimens for culture of genital chlamydia should have a calibre that allows it to be introduced approximately 3-4 cm into the urethra without causing pain. This seems to be a reason why Calgiswabs Nos I and IV are widely used. The swab which we found to be The reason for using carbon-impregnated swabs for collecting specimens for the culture of Neisseria gonorrhoeae is that carbon particles adsorb substances toxic to gonococci that may be released from the cotton swab, the stick, the medium, and the clinical specimen itself. The presence of carbon particles, however, interferes with the reading of cell cultures and thus makes these swabs unsuitable for chlamydial culture studies.
The results of this study stress the importance of testing swabs and tubes for use in the collection and transportation of specimens for the cultural diagnosis of C trachomatis before their use is generally recommended. 
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